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DEVELOPING AND IMPLEMENTING A MUNICIPAL ENERGY PROGRAM
Howard Hufford, Steve Brooks,
Ann Hall, and Nancy Southworth
City Utilities
Springfield, Missouri

Abstract
Faced with the responsibility of providing energy and water services
for a rapidly-growing community, City Utilities is looking for ways to
encourage more efficient use of our available energy resources.
This paper describes the progress made and some of the pitfalls en
countered by a municipal utility during implementation of energy pro
grams as part of a federal, pilot demonstration project.
1.

INTRODUCTION

Assistance Program which offered free energy
audits for commercial and industrial customers

Energy consumers in Springfield, Missouri, now
more than ever before, have access to free in
formation about energy conservation. City
Utilities, the local electric, gas and water
utility, received a Federal Energy Administra
tion grant for development of a comprehensive
energy conservation program. City Utilities,
or CU, is a municipal utility governed by a
nine-member board of public utilities, appoint
ed by the city council.
The initial stimulus for an energy conserva
tion program at CU was probably the "freeze
order*' issued in March, 1972, by CU's natural
gas supplier, Cities Service Gas Company.
This order applied to all interruptible, com
mercial and industrial users of natural gas
within the company's service area.
It re
stricted industrial and commercial use of
natural gas by customers using three million,
or more, cubic feet per month. Customers with
in this category could not add new load, and
no new customers of this size could be added
to the system.

The utility further demonstrated a commit
ment to energy conservation by establishing
the position of Energy Conservation Engineer
in December, 1976.
2.

THE FEA GRANT

The Federal Energy Administration, now Depart
ment of Energy (DOE), initiated a Request for
Proposal during the summer of 1977, and City
Utilities responded. Having been actively
involved with an ongoing commitment to energy
conservation, and having been aware of the
"direction" of government programs under con
sideration, we were able to prepare a list of
programs, including rate reform proposals,
which were submitted to our city council, re
questing authorization to proceed.
In August of 1977 City Council granted authori
zation and CU submitted a proposal in Septem
ber. The program, as submitted, was funded by
DOE on a three-year, renewable basis.
The first year's program involves a contribu
tion by City Utilities of 39% of the total
program costs for that year. This $148,000
represents 14X of the overall, 3-year program.

Because of the growing constraints on the use
of energy by industry, City Utilities arrang
ed and conducted seminars on energy conserva
tion. A roundtable format allowed representa
tives of the various firms to exchange ideas
that had been successful within their opera
tions. New energy-saving ideas were also
presented.

The DOE funding, if renewed, diminishes each
of the succeeding years, with CU assuming an
increasing financial role.
The second year's program reflects a 63% share
by CU, which figures as 21% overall.

The company had also been cooperating with the
Missouri Department of Natural Resources to
provide volunteers for the Voluntary Energy
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The final year, CU's contribution is 95%,
which is 38% of the total, 3-year program.

improvements include:

Actually CU's participation comprised 67%% of
the funding at $731,000. The DOE portion was
$350,800 for a total of $1,081,900.
3. RATE REFORM
Keeping in line with the Federal Government's
direction toward energy rates that approxi
mate the cost of serving the customer, CU has
been designing and implementing this type of
rate structure. The utility has recently im
plemented a series of three-part electric
rates.
The design of time-of-use rates is being con
sidered; a residential load study of 228 CU
customers is underway to determine the feasi
bility of this type of rate. To perform this
study, CU has purchased an American Science
and Engineering, Inc., two-way carrier system,
consisting of meters and a computer control.

Implementation of cost-based, time-of-use
rates, if feasible, as well as interruptible
rates, will take place during the third year
of the federal program.

(2)

Insulating ceiling to R-30

(3)

Installing storm windows

(4)

Installing storm doors

(5)

Caulking, weatherstripping

(6)

Insulating floors

(7)

Caulking and weatherstripping
doors

(8)

Insulating basement walls.

(1)

An average heating season
temperature of 40 degrees

(2)

210-day heating season from
October 1 to March 30

(3)

Current fuel prices.

One of the limitations of the present audit
analysis is that the calculations for poten
tial dollar savings do not consider the prob
ability for rising utility costs. Potential
savings to be realized dinring the air con
ditioning season are also omitted.

THE HOME ENERGY AUDIT

Any CU customer may request a free home energy
au“it, a fairly successful project in the DOE
Program. As many as five, part-time auditors
, ve been on the job performing audits since
January, 1978.

5.

The auditors set up appointments with custo
mers to visit their homes. During the initial
’Wit an auditor makes a preliminary survey.
Pointing out particular heat loss problems.
also leaves a packet of informational bro
chures with the customer. He then spends
about an hour gathering data to perform the
eat loss analysis. He (1) measures window
(2)
checks insulation, (3) evaluates
caulking and weatherstripping, (4) records
ramily consumption habits and (5) notes conetruction materials and conditions.
^fer the computer prints out the audit re*ult8, the auditor returns to the customer's
r®e to explain the results to the customer.
, e printout includes the actual BTU heat loss
‘n eight categories:
through (1) walls, (2)
ceiling, (3) windows, (4) floors, (5) basement
walls and doors, (6) around windows and (7)
around doors.

Insulating walls to R-19

All printouts of the home audits include
the general recommendation of turning down
the thermostat to 65 degrees in daytime and
to 55 degrees at night during winter. The
savings are determined on the bases of:

During the second year of the federal program
the residential load survey will be completed.
Analysis of the load study data and a deter
mination of the rating period will be made.
Special meters for the trial implementation
will also be purchased during this second year.

4.

Cl)

THE INFRARED SURVEY

The infrared survey, another free service
offered to customers since January, has prob
ably been even more popular than the Home Ener
gy Audit, largely because of its visual
evidence.
Since the surveys are performed from about
midnight to 6 a.m., it is important that CU
notify the customer of the approximate time
so he won't become alarmed. The cameraman
also regularly notifies police of his schedul
ed route.
The actual survey takes only a few minutes.
Later the camera technician returns the photo
graphs to the customer. In addition to ex
plaining what the shades of gray represent in
the photographs, he suggests ways to minimize
that heat loss.
City Utilities uses the AGA Thermovision model
750, which was purchased for about $50,000.
The unit includes a hand-held heat detector
and separate display unit to which can be
mounted a Polaroid or 35mm camera. Figure 1.

form also presents the percentage of total
"TO heat loss for each of these eight cate
gories. in addition, the house is rated A, B,
c- D, or F, depending on the BTU heat loss per
•quare foot of heated area. Specific recom
mendations to improve the energy efficiency
of a home are given in a priority listing by
“ Tgeat, potential, annual dollar savings.

Already more than 400 surveys have been taken
and about that many remain on the fall back
log. These requests can be compared with the
887 Home Energy Audits made in the same time
period.
Since the infrared survey can only be done in
425

cold weather, customers who need immediate
service are encouraged to accept the audit,
which can be performed any time.
In fact,
employees usually recommend the audit be per
formed first, with the infrared survey used
as a follow-up.

of applications by area installers and on-site
inspections of their insulation jobs.
Not only does the list include names of instal
lers but also the specific brands of insula
tion they are approved to install. Approval,
which is only for attic insulation, is based
primarily on (1) a contractor's use of certi
fied materials, (2) his workmanship, (3) de
pendability and (4) his customers’ satisfac
tion. CU's Energy Specialists periodically
inspect insulation jobs and installers' facili
ties to compile more comprehensive information
about approved insulation installers.
In order to include additional insulation con
tractors on the List and assure that contrac
tors previously approved are continuing to use
certified materials, the list will be updated
as required.
Along with the Approved List, CU makes avail
able to customers estimate sheets for use in
obtaining uniform insulation bids from several
contractors.

FIGURE 1. THE INFRARED CAMERA TECHNICIAN
SETS UP HIS TRIPOD TO DEMONSTRATE THE PRO
CEDURES INVOLVED IN MAKING A THERMOGRAM.
The technician later returns to the customer's
home to explain the appearance of the photo
graphs and the implications for the homeowner.

8.

THE LOAN REPAYMENT PROGRAM

Since the Energy Saving Home Improvement Loan
Repayment Program has interested no partici
pants, we will only mention its availability.
Three types of home improvements qualify for
the loan program, which allows a customer to
make his loan payment when he pays his utility
bill. They are:
(1) ceiling insulation, (2)
storm windows and (3) storm doors. City Util
ities
does not process or approve loans; how
ever, nine local lending institutions have
agreed to participate in this effort.

Customers seem to prefer the infrared survey.
The visual evidence which the camera presents
apparently convinces customers of heat loss
from their homes often more successfully than
the calculated BTU heat loss of the Home Energy Audit. As a utility we use the infrared
camera as an awareness tool to stimulate in
terest among customers, since the information
to be generated with this program is limited.

9.
6.

Last winter the utility scheduled an infrared
flyover, which was cancelled due to unfavor
able weather conditions.
It was to include a
three-night, aerial scan of the CU service
area. The results would be photographs of
rooftop heat loss for every structure in Springfield.
Requirements for a successful flyover
include:
(1)

Temperatures at freezing or
below

(2)

Three consecutive nights
without moisture on the
rooftops

(3)

Winds of less than five
miles per hour.

Photographs obtained from the flyover, which
will be done as early in the fall as weather
permits, will be available on the "Energy Bus"
ana in the CU lobby.
Customers may view their
own rooftop heat loss and at the same time
learn what can be done to minimize that heat
loss.
7.

TRAINING

THE FLYOVER

THE APPROVED ATTIC INSULATION
INSTALLERS LIST

City Utilities published the Approved Attic
Insulation Installers List following a review

The education specialist in the Customer Service
Department coordinates training of the Energy
Management staff. Training outlines for use
in a classroom situation and some on-the-job
training help to keep the staff abreast of
customer questions.
Periodically Energy Management holds training
sessions for the customer service representa
tives who talk with most customers initially.
For example, briefings were held prior to
issuing the Approved Attic Insulation Instal
lers List to explain what the list is, what
products are certified by federal standards
and how the list can be used.
Training sessions usually are held in groups
of 15 or fewer persons and limited to one and
one-half or two hours in length. However, an
intensive, week-long session was held at the
outset of CU's energy program. The 11 persons
hired to implement the program were required
to attend.
General management presented an overview of
the federal program and the direction to be
taken. Next an analysis of the current energy
situation alerted employees to the necessity
for conservation. Then the Conservation En
gineer explained the different aspects of con
servation management.
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Another successful program tinder the federal
grant is the "Energy Bus," a mobile display
unit. Inside the renovated, 1954 city bus are
exhibits, games and energy-saving devices.
Figure 2.

A second session dealt with construction
basics and heat transfer theory. Energyrelated equipment and cooking systems com
prised the next session. Following that the
employees studied areas of major heat loss
and conservation measures.
Auditing techniques, public relations and
on-the-job audit training completed the
orientation.
10.

CUSTOMER INFORMATION AND EDUCATION

The Energy Management staff in Customer Ser
vice conducts the education and information
portion of the federal program. City Utili
ties' Energy Conservation Engineer directs
the program with the assistance of three
Energy Conservation Specialists. These per
sons were selected partly because of their
respective experience in home economics, edu
cation and journalism.
The customers' apparent need for printed ma
terial about saving energy prompted the devel
opment of more than 20 brochures on insula
ting, caulking, weatherstripping, water con
servation, appliance usage and load manage
ment.
Most of the material is directed toward the
do-it-yourself homeowner, which results of
a recent survey indicate is a valid approach.
These brochures are available in the CU lobby,
°n the "Energy Bus',' in doctors' and dentists'
offices, beauty and barber shops and city
hall, in addition, brochures have been of
fered to employers in the community.
In February CU mailed to each customer an
Energy Conservation Kit with four items de
scribing ways to save energy in the home.
The kit, which featured a bright orange, red
snd yellow insulation ruler, dealt primarily
with heating and insulation. The Energy Cost
Guide, a sliding rule, explained how the cus
tomer, using his own monthly utility bill
cost and consumption figures, could find the
cost of operating fifty different home appli
ances. Meter reading instructions and ways
to discover home energy waste completed the
four-piece kit.
We were able to evaluate the kit somewhat by
phone calls from customers. The cost of 30
cents apiece disturbed some. Others thought
we were asking them to read their own meters
and were worried because they didn't know how
On the other hand, gas consumption decreased
the month the kit was mailed. The reason for
this remains undetermined.
The general success of the first kit prompted
development of a summer conservation kit to
focus on air conditioning and load management.
This kit, mailed early in July, contained
three items: a tip sheet for efficient use
of air conditioners, a calendar with day by
day suggestions for summer energy savings as
well as suggestions for vacationers to mini
mize energy consumption while they are away
from home. The third item, a brochure en
titled "Let's Cut Down the Energy Peak," ex
plains peak demand and load management.
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FIGURE 2. JUNIOR HIGH SCHOOL
STUDENTS ON THE ENERGY BUS COM
PARE IDEAS BEFORE SELECTING THE
CORRECT ANSWER THAT RINGS A BELL
ON THE ENERGY QUIZ.
Although displays are designed for viewers to
operate without assistance, many encourage
questions.
Informational and how-to brochures
accompany each display.
The interior was designed so displays could
easily be changed to suit the season and the
viewing audience. Counter tops, storage areas,
open space to accommodate floor-to-ceiling
displays and a large, fold-down table at the
rear contribute to the versatility of the bus.
The success of the "Energy Bus" is unquestion
able. Since February, 1978, about 36,000 per
sons have visited the bus at 21 business loca
tions , including shopping centers, banks and
special exhibitions. However, we discovered
that different approaches work for different
groups of people.
For the fall schedule of visits to 43 elemen
tary schools, the staff designed a special
set of exhibits. To date about 6,000 visitors
have been students at elementary, junior high
and high schools.
Since it is painted white with bright red,
yellow and blue stripes running along both
sides, the bus itself attracts attention.
Figure 3.
On the bus for this series of visits, a mural
depicting the history of energy features
energy sources from the dinosaur age to the
nuclear age. Providing the most energy-effi
cient answer to questions along the route en
ables a child to maneuver more quickly through
an "Energy Maze."
Twc\ "giant, bird houses" at the rear of the

panies the "Energy Bus" is the Energy Bicycle,
one of the only displays that requires an
attendant. Figure 5.

bus, one insulated and the other uninsulated,
allow us to perform a ten or fifteen-minute
experiment with the young people. The cross
word puzzle designed to look like a power
plant, has been popular with school children.
Also an electronic quiz that rings when the
correct answer is selected presents energy
saving ideas.

FIGURE 3. THE "ENERGY BUS," A MOBILE
DISPLAY UNIT, ENABLES CU EMPLOYEES TO
TAKE ENERGY CONSERVATION IDEAS DIRECT
LY TO THE CUSTOMERS.
The popularity of "The Energy Pie" in the
first bus led us to develop a second energy
pie, with removable pieces, showing typical
household energy usage. Figure 4.

FIGURE 5. THE LOAD MANAGEMENT
CONCEPT BECOMES VERY CLEAR TO
RIDERS OF ALL AGES AFTER THEY
HAVE PEDALED THE ENERGY BICYCLE.
The success of the Energy Bicycle has sur
prised even those of us who knew it was a
good idea.
As a rider pedals the bike to
generate electricity, bulbs on a display
board light up.
The operator increases the
wattage demanded of the rider by switching on
additional bulbs. As bulbs are added the bike
becomes harder to pedal, pointing out the ne
cessity for load management.
The education program that CU has developed
for schools focuses on the"Energy Bus'.' Along
with the special bus displays designed for
fourth, fifth and sixth grade students, an
eight-page booklet highlights the information
presented on the bus.
Packets delivered to teachers include an in
troductory letter, a teaching guide to accom
pany the student booklet, "Fun Things and
Other Stuff to do with Energy," answers to
the "Hidden Words" puzzle and the crossword
puzzle as well as notations for the energy
experiments and other puzzles.
The packet
also contains a sheet which describes each
display, its purpose, and directions for stu
dent participation while on the bus.

FIGURE 4.
A VISITOR ON THE "ENERGY
BUS" LOOKS SURPRISED WHEN HE SEES
WHAT A SMALL PIECE OF THE HOUSE
HOLD ENERGY PIE IS USED TO OPER
ATE A COLOR TELEVISION.
Four pies are interchanged as appropriate:
(1)

Total residential energy
usage

(2)

Summer, residential elec
trical usage

(3)

Personal energy usage

(4)

Air leakage in the home.

In the packet to principals, we included
bulletin board posters to announce the arriv
al date for the bus as well as countertop
cards to be placed in the main office, teach
ers' lounge, cafeteria, and classrooms. The
principals also received copies of all materi
al included in the teachers' packets.
The distribution of free shower flow restric
tors was originally handled on a one-to-one
basis. An article appeared on the front page
of the local newspaper with a diagram of the
disk.

A particularly popular display which accom
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During the first month following that article
CU distributed more than 1500 flow restrictors
to walk-in customers and through the mail.
Since then more than 10,500 flow restrictors
have been given away. This program has been
overwhelmingly successful.
Besides fulfilling requests for programs, the
CU staff initiates and arranges workshops to
meet the needs of individuals and specific
groups. These have met with varying degrees
of success. It is believed that workshops are
a worthwhile effort in terms of the scope of
the program and the information related to the
consumer; however, participation has been min
imal.
Initially the staff organized workshops de
signed to meet the needs of the do-it-yourself
homeowner. Coincidentally, when the CU staff
was arranging for mockups of windows and doors,
the utility was demolishing an old frame house.
Utility carpenters cooperated by salvaging win
dows, door, ductwork, water pipe and a water
heater. All of these were used in the demon
stration of energy-saving techniques during the
Home Energy Savers Workshop.

they call us about their energy problems.
Therefore, probably our greatest impact, and
consequently our greatest success, has been in
providing these customers with the how-to
information they need.
11.

BIOGRAPHIES

Howard Hufford is the Conservation Engineer
for City Utilities of Springfield, Missouri,
where he has been employed for 20 years.
A professional engineer, Mr. Hufford received
his Bachelor of Science degree in mathematics
from Southwest Missouri State College in 1958.
Since then he has done graduate work in mathe
matics and engineering management at South
west Missouri State and the University of
Missouri-Columbia and Rolla.
He participates in the American Public Power
Association Energy Conservation Task Force
and the Missouri Department of Natural Re
sources Solar Resource Advisory Committee.
He is chairman of the Governor's Commission
on Energy Conservation and the Missouri Asso
ciation of Municipal Utilities Energy Con
servation Committee.

The local office of the Missouri Division of
Family Services permitted CU to present a
Prior to joining the energy management staff
workshop to promote no-cost and low-cost energy at City Utilities a year ago, Steve Brooks
saving measures among their clients.
taught biology at Fort Zumwalt High School.
Field workers in a community weatherization pro
gram attended CU's one-day workshop to ac
quaint them with basic, energy-saving home
improvements . Familiarity with the materials ,
equipment and techniques enable them to relate
more effectively with their clients. Figure 6.

He was graduated from the University of
Missouri-Columbia in 1975 with a Bachelor of
Science degree in education.
He is a member of the Southwest Missouri
Solar Energy Association, Inc.
Ann Hall joined the City Utilities staff
last year just prior to the outset of the
energy conservation program.
A home economist, Mrs. Hall was graduated in
1962 from Drury College with a Bachelor of
Arts degree.
Previously she broadcast daily half-hour
shows for KOLR-TV in Springfield, during
which she presented demonstrations and inter
views . She also was involved in product pro
motion and publication of a monthly news
letter, as well as public relations for the
station and her program.

FIGURE 6. HOWARD HUFFORD, CU CONSERVATION
ENGINEER, EXPLAINS WATER HEATER SAFETY AND
MAINTENANCE TO A GROUP OF WORKSHOP PARTICI
PANTS.
We have described highlights of the energy
management activities underway at City Util
ities.
In addition to the programs mentioned,
there are numerous others in various stages of
progress. It would be impossible for a com
prehensive, municipal energy program to stop
with just these ideas. Although several addi
tional projects are under consideration, they
have as yet reached only the planning stages.
Through our work during this first year of
the energy conservation program, it has become
clear that customers are concerned with saving
*°«rgy because they want to save money. It is
®°t for patriotic or ideological reasons that
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Shortly after the energy program began at
City Utilities, Nancy Southworth joined the
energy management staff.
She was graduated from the University of
Missouri-Columbia in 1975 with a Bachelor
of Journalism degree. Later that year she
received a Bachelor of Arts degree in biology
from the University of Missouri-St. Louis.
Prior to her employment with City Utilities
Mrs. Southworth worked as a reporter, pro
motions director and publicity coordinator.

